4.6W mw 1.3kW NOTES:
A1l AMP +36.6dBm | ARRAY +61.3dBm 1) ALL POWER LEVELS ARE PEAK SYNC +10% AURAL.
CABINET DTV LEVELS ARE 3dB LESS.
2) ALL CURRENTS ARE FOR BLACK PICTURE.
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N FROM

Q. (POWER SuPPLY #1)
M
Y+
POWER
RF INPUT AMPLIFIER
J201 RERANNEY:
35.5 dBm

NOTES:

1. ALL POWER LEVELS ARE PK—-SYNC & SOUND.
FOR DTV OPERATION SUBTRACT +3dB.

RF OUTPUT
J203

+54.8 dBm (250W)

REV| ECO DATE

APV

THIS PRINT IS THE

PROPERTY OF AXCERA, | 1TLE B/D — 250W
T WTHOUT PERMISSION. AMP CHASSIS ASSEMBLY
MATERIAL
~— — = = |DwN| JCM|12/7/04 | DWG. NO. REV
FINISH cHk | Jomliz/704 | 1305195 | AO
- REL | JCM|12/7/04 | B |SCALE —l —|SHEET 1 OF 1
3 2 7
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FROM POWER
SUPPLY#1

J161

+32 VDC (POWER AMPLIFIER#1)

J162

+32 VDC RTN (POWER AMPLIFIER#1)

FROM POWER
SUPPLY#2

J181

+32 VDC (POWER AMPLIFIER#3)

+32 VDC RTN (POWER AMPLIFIER#3)

+32 VDC (POWER AMPLIFIER#2)

J182

+32 VDC RTN (POWER AMPLIFIER#2)

+32 VDC (POWER AMPLIFIER#4)

+32 VDC RTN (POWER AMPLIFIER#4)

NOTE: ALL WIRES ARE 10 AWG UNLESS OTHERWISE NOTED.

J114
J115

J134

J135

J124

J125

J144
J145

AMPLIFIER #2 WAS #3.
AMPLIFIER #3 WAS #2.

(RGE)

BO (20111287

03/04/04 | LRT

REV| ECO

DATE

APV

THIS PRINT IS THE
PROPERTY OF AXCERA,
IT SHALL NOT BE COPIED
WITHOUT PERMISSION.
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& FINISH CHK | LRT[02/06 /04 1505967 B0
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CHK | JCM|11/13,/03

TTLE | /C, COAX CABLE ASSY,

REV

1503480 | AO

REL | JCM|11/13/03| B |SCALE ———|SHEET 1 OF 1

THIS PRINT IS THE
PROPERTY OF AXCERA,
IT SHALL NOT BE COPIED
WITHOUT PERMISSION.
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ALL CABLES ARE UT—141 SEMI—RIGID UNLESS

OTHERWSE NOTED.

NOTE:
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CHGD CONN. OF U2 & U3. JKF
BO [20111424] 6/22/04 | TB
E>L( Axcera REV | ECO | DATE | APV
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| I'T SHALL NOT BE COPI ED
_ 5| wthour rerwssion | SPLITTER/PHASE SHIFTER,
NOTE: |
1) ALL RESISTORS ARE 1/8W UNLESS OTHERWISE NOTED. MATERI AL UHF (1303567)
2) ALL CAPACITORS ARE IN uF UNLESS OTHERWISE NOTED. gl T DWN| JkF | 11/11/03|PWG NO. REV
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C5
- C6
.8-10pF 8-10pF
w4
1084607
J5
o ©
SVA
2 X<,
C8 C7
.8-10pF -8-10pF J1-J5 CHANGED FROM
EXTERNAL CONN. TO SMA. JKF

BO [20111101| 11/5/03 | TB
E>% Axcera REV | ECO | DATE | APV
L B S5, [TTLE SCH, 4 WAY
Z| WTHOUT PERM SSION SPLITTER, UHF
[ TER AL 1303234)
8 - DWN| JkF | 9116/03 [DNG NO REV
| |FINISH CHK| TB | 9/23/03 1303237 BO
E """ REL | TB | 9/23/03 |B |SCALE- - - [SHEET 1 OF 1

1




8 7 6 4 3 2 1
1127185 50 OHM 'I/4 WAVELENGTH
UT141ATP 70.7 OHM
J1 s A [
OSP O \} (J |
/P # ¢ ¢ 1/4 WAVELENGTH
UT141ATP
( R1
50 OHM
250W
1303653
1127165 50 OHM 1/4 WAVELENGTH 1/4 WAVELENGTH 1300445
UTT141ATP 70.7 OHM 35 OHM 50 OHM
/P #2 i i 1/4 WAVELENGTH o/P
UT141ATP
/ R2
50 OHM
250W
< 1303653
1127165 50 OHM 1/4 WAVELENGTH
UT141ATP 70.7 OHM
[ N |
DLJ53|:I O \) (J [
/P #3 ¢ ¢ 1/4 WAVELENGTH
UT141ATP
R3
50 OHM
250W
1303653
1127185 50 OHM 'I/4 WAVELENGTH
UT141ATP 70.7 OHM
J4 L 3 [
DSP O \) () |
| /P #4
/P ¢ ¢ 1/4 WAVELENGTH REV| ECO | DATE |APV
( THIS PRINT IS THE TITLE
R4 PROPERTY OF AXCERA, SCHEMATIC,
IT SHALL NOT BE COPIED
¢ 50 oM WITHOUT PERMISSION. 4:17 COMBINER,
1303653 MATERIAL UHF, INNOVATOR L[X
_____ DWN| JKF|12/15/03| DWG. NO. REV
FINISH cHk | Pwliz/1503] 1503655 | AO
_____ REL | PWK[12/15 /03| B |SCALE ———|SHEET 1 OF 1
8 7 6 4 3 2 [ 1




5 4 3 2 1
J116 J126 J136 J146
EXTERNAL AMPLIFIER MODULE #1 EXTERNAL AMPLIFIER MODULE #2 EXTERNAL AMPLIFIER MODULE #3 EXTERNAL AMPLIFIER MODULE #4
— 1 SlotID#0 L= slotiD#0 k= slotID#0 k= slotID#0
2= SlotID #1 2 SlotiD#1 2= SlotID #1 2= SlotID #1
3= SlotID#2 3= SlotID#2 — 3> SlotID#2 3= SlotID #2
4~ SlotID #3 4~ SlotID #3 4~ SlotID #3 45 SlotID #3
S =~ SlotID #4 S =~ SlotID #4 S = SlotID #4 S = SlotID #4
6 = SlotID#5 6 = SlotID#5 6 - SlotID #5 6 - SlotID #5
7~ SlotID #6 7/ = SlotID #6 7 = SlotID #6 7 =~ SlotID #6
8 ~ Slot ID #7 8 =~ Slot ID #7 8 = Slot ID #7 8 = Slot ID #7
9 -~ SYSTEM SERIAL + 9 -~ SYSTEM SERIAL + 9 - SYSTEM SERIAL + 9 -~ SYSTEM SERIAL +
10 -~ SYSTEM SERIAL - 10 -~ SYSTEM SERIAL - 10 . SYSTEM SERIAL - 10 - SYSTEM SERIAL -
{ 11- GROUND { 11- GROUND 11 - GROUND {11 5 GROUND
12> Key 12> 12 o 12
13 » 13 =~ KEY 13 > 13 = KEY
14 - 14 - 14 - KEY 14 > KEY
15 15 15 15
16 — AGC VOLTAGE #2 16 — AGC VOLTAGE #2 16 - AGC VOLTAGE #2 16 - AGC VOLTAGE #2
v v v v
SYSTEM RS-485 SERIAL SYSTEM RS-485 SERIAL
J232 J233
AGC VOLTAGE #2 1 oND F2 AGC VOLTAGE #2 1 oD 12
2 2
SW1
2 oo 2 ool
CHASSIS NUMBER SYSTEM SERIAL + 4 SYSTEM SERIAL + 4
L o1 SYSTEM SERIAL - 5 GND 1L SYSTEM SERIAL - 5 GND 1L
> 8 &
4 ; GND 2 ; GND 2
8 C2
1303538 1303538
1043952 v A 4 v A 4 A 4

Circuit Description:

Each power amplifier module plugs into an associated 16 position header. The serial address of each module is specified by the slod ID lines. A chassis number rotary switch identifies the chassis humber to the amplifier modules on the upper 4 bits and the lower four bits are set by position in the chassis.
Two serial I/O ports are used for System RS-485 Serial functionality.

An AGC Voltage #2 signal is carried over the System Serial cable from each of the Power Amplifiers back to the driver Upconverter sled. AGC Voltage #1 is from the driver PA. AGC Voltage #2 is set by the Amplifier modlue with the highest forward power.

MATERIAL NUMBERS:

1303344 PIONEER,EX AMP, SIGNAL BRD
1303345 PCB, PIONEER, EX AMP, SGNL
1303346 SCH, PIONEER, EX AMP, SGNL

CONNECT J116-15, J126-15,
J136-15, J146-15, J232-7 &
J233-7. KEY FROM J146-15 TO
J146-13 & J146-14. JKF

CO |20111596| 2/15/05 | JCM

J232 & J233 WERE RJ45-6L2-B.

(A stencil is not needed for this board) JKF
BO [20111105]|11/13/03 | REH

& Axcera REV | ECO | DATE | APV

| PROPERTY OF' AxCERA TITLESCH, PIONEER

S| W THOUT PERM SSION EX AMP, SGNL

e A (1303344)

8| o DVWN|REH| 9/24/03 |G, NO REV

| |FINISH CHK [REH| 10/8/03 1303346 CO

E """ REL |[REH| 10/8/03 |D |SCALE- - - [SHEET 1 OF 1

1




16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

S R42
150 +12V
C36 TP1
SMA . Ro. g'l
. C6 R13
TP a1 (O— 1 1 ) T ' AMMW——SE A ) ) ) . C10
R4 R5 R6 c4 RS 6| | 1 i —AA— —
220 = 220 = 220 < 4.7pF 47K -U6B 1 1K R14 C7 cs 47
47K T g 220pF 15-60pF
C38 R7 c v Y
R3 —1 10K TUNE 47
300 pF ANW——>+12v 1oV
A
J2 '
CR1
FWD i L c2 c3
SAMPLE A7 .01
S = " .
- -12v 47K 47K
+12V 8 o -12v
T A
MC78LO5SACP > 100pF ) %& . 1R§§ CR3 11 1 12V
U5 ot P afil 7 AURAL NULL 0 11
cq LGP L s 1 2. rag | 2 12 1.
T a7 o1 J R19 o1l + U1A 11 1k cw 13
+12V TP2 10K o TLO74 3N ) OFFSET 1+ usD
R23 ' C5 2 . NULL h TLO74
. AAAA | 1 T = o | T+ U3A
) | R2 5K CW 4 TLO74 v
GATE| < 5K 1K
1 +12V
2 2ng2( AMPL CwW v
+12V
CW ) '
1 R24
§§4K R26 220 -12Vv
' wg | 019£ o 1K CRS 1 s
U4A ‘ S CLR2 270PF 7T 42 —— S 1K,1%
CLR1 Vcc c18 RC2 —— C20 C21 —24- % RA7 ’
cl16 " 470pF ¢ T 270pF = R27 001 U2 | Lew
RC1 CEXT?2 Q2 I/C 1K TLO74 —\VVV— +12V
R31 [ 470pF 14 | CEXT1 10 1 g5 Q2 BS170 NOTCH L3 +12V 1K,1%
—WW 2 B1 Q1 H2 912 Q2 H2 4'7X_ CR6 12w 9 N+ R29
10K Al Qi IIC 4 Ny 10 8 AW—
GND M74HC123B1R NOTCH NW——r S v | a0 |
TIMING B M74HC123B1R ' -12V C24 1K,1% R45 11 TLO74 C26
PULSE R30 . 1/2W . T oo
A 10K < R21 ?/(2\1/\//0 12V |
<) g & SMA 12V c25 220 -
2| | 57 BS170 -
<14 REFL 11 ﬁ — 136
PWR J3 * * * L 001 AURAL
e o R35 = R36 = R37 u72|3 R52 2> V|SUAL
o ) :
150 < 150 < 150 1 TLO74 —\WW T VISUAL
+12V g .001 +— 9= RTN
J5 V&= KEY
7
KEY <% A7uH ' > RN
RTN < C34 L 12 . | | R39 /r 2
12V <7 < 10 > 13| >4 001 5K CW
35V ~Truis LU EfFuip |
L5 W TLO74 W TLO74 REFL
ATuH CAL
MM Tom " 12V ADDED R52 AND C39. (PJK)
5 y A0 [20092325 | 5/31/01 | LRT
-@ 35V +12v R8 WAS 4.7K. (TMY)
5 | 8470 | 9/3096 | LRT
R7 WAS 100K. (PJK)
4 | 8408 | 996 |JIAG
NOTES: ADDED R41 - R51 & C38. R13
1) ALL RESISTORS ARE 1/8 WATT UNLESS NOTED OTHERWISE. WAS 10K, R19 WAS 2.2K, R7
2) ALL CAPACITORS ARE uF UNLESS NOTED OTHERWISE. WAS 10K. CHGD U1A TO U6B.
3) ALL INDUCTORS ARE uH UNLESS NOTED OTHERWISE. CHGD U1D TO U1A. ADDED
4) ALL DIODES ARE 5082-2811 UNLESS NOTED OTHERWISE. CIRCUIT TO U28B & U2D.
5) ALL TRANSISTORS ARE BS170 UNLESS NOTED OTHERWISE. ENLARGED TO "D" SIZE DWG.
6) U6 IS HA50231B OR LT1229CS8. (TMY)

3 | 8052 | 7/16/96 | JAG

C7 WAS 160pF. J6 WAS A7
PIN CONNECTOR. (PJK)

2 | 8026 | 4/296 | LRT

ADDED U6, C36, C37. ADDED
NOTE #6. U5 WAS M78LOSACN.
L5 WAS CONNECTED TO J5-1.
UBA WAS U1A. 1A WAS U1B.
U2D WAS U2A. U2A WAS U2B.
U2B WAS U3D. (PJK)

1 7999 3/4/96 | LRT

g ADC Telecommunications |REV | ECO | DATE | APV
1 Proserty o aoc 17 [T TEEQ1-00-00-50AC-61

| wrhar rervssion | SCH., VIS/AURAL MTRNG BD
| MATERI AL (1265-1309)

gl - DWN| pak | 12/21/95|DWG. - NO. REV
| |FI'NISH CHK [pwB| 1/3/96 1265'3309 AO
Q """ REL [IDWB| 1/3/96 |D |SCALE. - - |[SHEET 1 OF 1
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17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 | 1
REAR PANEL
14 AWG
i — 4 FRONT PANEL
32VDC (DRIVER /PALLET#1) / e " FOWARD SAMPLE
+ N g
J4 e i O d 1816
T FL6
+32VDC (PALLET#2) &
O ——d TB17 03l FOWARD POWER SAMPLE
TFL7 -
J5
CHASSIS
NS 05 | REFLECTED POWER SAMPLE
A6
AMP CONTROL BOARD
(1303682)
A7
LFL GND TEMP SENSOR
J6 |~ O 2
DEVICE CURRENTS 6 | O—e TEMP ]
J3 — J8 — O
FL2
SYSTEM SERIAL + /—
J3 — - J7
+ 12VDC
J3 — 7 819 b 5 +32VDC
TFL3
L +32VDC
5 POWER SUPPLY CNTRL & 1820 b o
5 = AGC#2 VOLTAGE P FLS !
7 L +32VDC 5
~ TB18 O O L
T FL4
A3 S E
Y UHF MODULE ASSY #
%
ol o * RF 0P +52 dBm (160W PK—SYNC) ”
S| S Jp | +39 dBm (8W PK—SYNC) — RF 1P +49 dBm DTV (80W AVG)
o o +36 dBm DTV (4W AVG)
+ o+
CHASSIS A2
GND o 150W DRIVER PALLET
a2 (1303293)
A5
2—WAY UHF
COMBINER n
' (1303208)
A1 L
PHASE /GAIN BOARD, UHF SMA S
RF +29 dBm (.8W PK—SYNC) o (1303213) +25 dBm (.32W PK—SYNC) +39 dBm (8W PK—SYNC)
J1 126 dBm DTV (.4W AVG) =V J2 — 1 J4 —| RF 1/P
/P - +22 dBm DTV (L16W AVG) +36 dBm DTV (4W AVG)
A4
UHF MODULE ASSY#2
(1300116)
+52 dBm (160W PK—SYNC)
RFO/P 45 9Bm DTV (80W AVG) U3
RF 1 +54.8 dBm (300W PK—SYNC) AB WAS 1303702, (RGE)
o/P +51.8 dBm DTV (150W AVG) CO_[20111356[12,/15,/04 | REH
A6 WAS 1301962. (CR)
BO |20111320] 4/2/04 | LRT
REV | ECO DATE |APV
THIS PRINT IS THE
PROPERTY OF AXCERA, | 1TLE B/D
IT SHALL NOT BE COPIED
xce ra WITHOUT PERMISSION. POWER AMPLIFIER ASSY,
® | MATERIAL 250W, INNOVATOR L[X
\Q ————— own | Ree[i1/17/03] DWG. NO! REV
\ FINISH chk | LRTli1 18003 1505585 | CO
_____ REL | LRT|11,18/03 | D |SCALE 1=1 |SHEET 1 OF 1
17 16 15 14 13 12 11 10 9 8 7 6 | 5 4 | 3 | 2 | 1




17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 | 1
REAR PANEL
/ TAB (GND)
| 14 AWG |
1 2 3
14 AWG | ‘ SMA TRIM LEAD
BACK TO BODY
FRONT PANEL
1D (BRIVER /PALLETH) J/ [/c TB15 J4 | Y% FOWARD SAMPLE H/
+
J4 > i O q TB16
2 187
+32VDC (PALLET#2) O d TB17 oA | FOWARD POWER SAMPLE UT—141
\ -, Y -
TTBs 33 {
J5 O RT.A. L L
[]] | DETAIL "A”
SMA
CH&SDS'S | - < REFLECTED POWER SAMPLE UT—141
| RT.A.
J2 J1
] | SMA SMA
A6 el e
AMP CONTROL BOARD ]
DEVICE D1
J3—1 J8—1 (1303682) | A2 |
DEVICE ID2 KEYS: J7-2,J8—5,J9—4
J3-2 J8-2 RF ENCLOSURE
DEVICE ID3 |
J3-3 J8—3 |
A7
J3—4 DEVICE b4 J8—4 o J\/TEM GND 4, TEMP SENSOR SEE DETAIL U141 |
DEVICE ID5 B = N
J3-5 J8—6 L
DEVICE D6 6-2 O - 91 ‘
J3-6 J8—7 T 185 20 AWG TAB |
57 DEVICE ID7 s | UT—141 |
DEVICE ID8
J3-8 J8—9 | |
5.0 SYSTEM SERIAL + e
310 SYSTEM SERIAL — s | C/; SZS |
+12VDC ~ \ GND \
J3-12 J7-1
+12VDC RTN L 14 AWG |
J3-13 J7-8 1819 b L
N N4
J3-14 —12VbC - J7-10 I TB1 |
318 POWER SUPPLY CNTRL B10 1820 b S | |
1 AGC#2 VOLTAGE oes IT% |
_ _ - <
| N N N 2
TB18 P o
5 7 :r < <
= =
\ \ = 1¢ \
‘ ‘ A3 S S \
UHF MODULE ASSY #1
C >— 20 AWG 0 (1300116)
| z | 38
| ; Q | " RF O/P P d J4 |
al J2p d RF I/P BUS WIRE
| I | BUS WIRE |
+| + ‘
‘ CHASSIS ‘ A2 ‘
GND T 150W DRIVER PALLET
‘ i ‘ (1303293) \
A5
‘ ‘ 2—WAY UHF \
COMBINER 5
| | (1303208) |
A1 <
| SMA PHASE/((B{A:IIEBE?:,;\)RD, UHF SMA ‘ S |
J1 J1 92 = >— 1 o d RF I/P
P UT—141 ‘ - UT—141 ‘ . BUS WIRE / |
| TB1 WAS FL1, TB7 WAS FL2
A4 : :
| | TB8 WAS FL3, TB3 WAS FL4,
VHF M(?ggéﬁs)sw#z | TB4 WAS FL5, TB6 WAS FL7.
| | | & TB5 WAS FLS5. (RGE)
| | RF 0/P P d J3 FO |20111745]5,/23 /05 | LUD
| A6 WAS 1303702. (RGE)
| | | EO [20111356[12,/15 /04 | REH
L FL2 WAS FL6, FL3 WAS FL7,
e ] E15 WAS E13, FL5 WAS FL1,
FL6 WAS FL2, FL1 WAS FL3,
FL7 WAS FL5. DD
DO [20111420/6 /17 /04 | LRT
A6 WAS 1301962. (CR)
Co [20111320] 4/2/04 | LRT
ADDED A2 RF ENCLOSURE
J2 AND A2—J1 & A2—J2.
OSP (RGE)
NOTE: ALL WIRES ARE 22AWG UNLESS OTHERWISE NOTED. BO (20111298 3/31 /04 LRT
REV | ECO DATE [APV
THIS PRINT IS THE
PROPERTY OF AXCERA, | WILE | / C
IT SHALL NOT BE COPIED
Xce ra WITHOUT PERMISSION. POWER AMPLIFIER ASSY,
® | MATERIAL 250W, INNOVATOR LX
\Q ————— DWN]| MH [10,/29/03] DWG. NO. REV
N FINISH chk| veMl 115005 | 1303510 |FO
_____ REL | JCM|11/5/03 | D |SCALE 1=1|SHEET 1 OF 1
17 16 15 14 13 12 11 10 9 8 7 6 | 5 4 | 3 | 2 | 1




17 16 15 14 13 12 17 10 9 8 / o 5 4 3 2 \ 1

REMOTE
CONTROL
r-—— - T T T T T T T T T T T T T T T T T T """ " "= " "V T T T T T T T T T T T T T T T T T T T T T T T T T T L
| |
| |
| |
‘ ¢ {55/ (NOT INSTALLED) ‘
| |
* * V1 * *
| H oV V1 ® Py ° 2208 I H |
| |
CT C13
| |
| /.5p o | T s ° - T org 7.5p
| C47 L e ‘
N Z3 HouPe e C3 »C43  _lc5 R19 C7 c9 C11 C45 b 75 —
* e S LT ® * \
1.5P 15p 46.4 12p 12p 4.7p 4.7p R2 | )
| RS C17 ? C21 50
| 10 T .001uF T 100n
| —A\AAA— —— G | — |
| I |
L AN ¢ ¢ o A
\ * * * * |
| |
| |
| |
C37 C40 |
| ¢ | |
| HQBp R/ W. N | V3 0.3p [ 11 |
| 10K T BZVE7 035 4 |
R15 ]
‘ 820 o 220u[ 1| ? |
| 47u | 1 |
s
| C25 | —\A— CDLL 4448 21
| OTuF [ 1| ¢ R13 > x
| 2.7K |
| N1 |
| e |
 Z I %+658 . &mimflmmgwﬁ oot - .50 H |
|y 0.5p 50 - . . VOUT VIN . o ® 28,32V O.5pf T
| R7T7T R12 R14 |
\ 100 2k 2 7k . |
e L I 1 =y :
‘ 01U VA - 220 |
| o0 BSR14 | 2 |
| C24 | |+ 2 3| C30 C37 C32 |
| 470 11 ° 100n 100n  10n i |
| — £36
= i LT
‘ 220u] 1 ¢ |
| R8 +vavvi ~ |V4 1 1 |
| %+CB9 10K e A1 1BZV87 C33 R18 C34 C42 | | |
> 0.3p o 1.4V 10n 3.3k 100n 0.3p [ 11
| |
| |
° YTV ° ° ® YT
| I |
| R1 > I C48 | cis ' B L coo |
\ 50 — — \
| 74 100PF LUTuE C4 2 c44 | cs R20 y c8 C10 12 46 oen 76 |
| | * ¢ 1.5P  —15p 46.4 12p 12p 4.7p 4.7p ¢ * e RF OUT
| R4 C16 > C20 |
10 T 47P T 100n
— AN e G | e
| I |
| |
| H Ay ® ® i A H |
| C2 * * * * C14 |
7.5p 7.5p
| C29 |
| .+%+22p
| |
| |
| |
L . J
* PRINTED COMPONENT PC BOARD LAYOUT SEE o
FROM LDMOS. ADDED
Eﬂﬂ 4——fj;5477€3———:S()EQA——<)(} (i;>> C23,C24 & C27. CDD/CR
FACTORY SET VALU E co [p01102215/17,/02 | RE
R15 AND R16 WERE 680
OHMS.  PWN
BO 120100316004 /02 /02 | LRT
REV | ECO | DATE |APV
- - . . - - - THIS PRINT IS THE
S Ny 3 S, 3 Sp = OZe 3 % =2 3 % £ o Q o 2o e PROPERTY OF AXCERA, | ||ILE AMPLIFIER MODULE
O fnop O “Ya O win O nn  x ) o . 5= 5= Db Ho = T SHALL NOT BE COPIED
Y8 £ Y8 E s L s 2y = 2y 9 S - N S WITHOUT PERMISSION.
O = O = o= T O=F ~a= gj oo = gg = = = EL |2
Mo O S o 0O - — o < — g < D - D - =D =Dz MATERIAL
Di% : .az% ) vaz% a— Qi% Lo oo s oo 95 2 2 NN .0 _ 18]
gog%égog%égoggg 80589 %lg 2 5l8 2° ggm §gm géQ §§Q : DWN | PWNjo4,/01,/02| DWG. NO. REV
. O O . X . . s
I L EZN0 22008 B3NN, 525875082587 80800 vantrosa 8050 8lE FINISH CHK | LRT|04/03/02] 51-5379-309-00 wsp| DU
5«35«35 <cr 28 D5« e 5 lS2E <RI 2IRTNIPRYRRS22032]8 REL | LRT|04/03/02| D |SCALE SHEET 1 OF 1
17 16 15 14 13 12 11 10 | 9 | 8 | 7 6 | 5 4 | 3 | 2 | 1




R206

+5Vdigital A
T 1K +5Vdigital NOTE:
L 1 DS1 1) ALL RESISTORS ARE 1/8W UNLESS OTHERWISE NOTED.
R 1 1 1 + . 2) ALL CAPACITORS ARE IN uF UNLESS OTHERWISE NOTED.
Serial Add R1 R2 R3 R4 v < o
onal Address GREEN 3) ALL INDUCTORS ARE IN uH UNLESS OTHERWISE NOTED.
1K 1K 1K 1K <Amp Current FLT
1 20 LT1076-ND
DIR VCC RS
E ' . —Temperature FLT
PCO 2 { A1 OE M2 Processor Operation 1K A +5Vdigital
PC1 3 U1 18 —Power Supply High FLT
A2 B1 i Vi O p —<KPower Supply Low FLT
PC2 4], 8o 117
—<KReflected Power FLT
PC3 5 16 V2 Oy c2
A4 B3 a1 1
PC4 & A5 B4 15 2N7002LT1 1 V3 O—e . B 8 8 3 8 S 6 8 %< Fault Alert
PC5 7 14 ol ol alaflal o ala
A6 B5 +32V +12V
PC6 8 5 56 |13 A A
PC7 A 57 12 +5Vdigital R7 RS R9 g
10 11 A 100 100 100 g N odd o] o ol dd o N g ™ _ _
GND BS » C3 S 9 9 Y Y Y ] g fv)rf X ' 2288
) QT WV O N~NUTITSTICSTSH olo|x 1 R10
R11 R12 R13 R14 } <<<<<—1232§F2<<\m\; l c4 ATuH
v MC74VHC245DT 1 us3 e e S S T T T Ty R15 Y1 apE & 10K )
1K 1K 1K 1K ' 58838388¢9°¢9 ™ 36864 | [ 3 T 1%
(See note on sheet 3) 16 1 yee A4 H—KPower Supply at MUX 49 1 pa2 e PD7 32 MHZ 50V _+ CS C6
Amp Current 3 at MUX> 154 a2 A6 F2——K Aural Power 20 pa PD6 [31 127 (;'7 315?/ 1800pF
Amp Current 2 at MUX>) 141 A1 AR 214 pao pD5 30 . | »
Amp Current 1 at MUX 134 p0 A7 F4——K Visual / Avg Power S RV PD4 22 33555 v R16
Temperature at MUX?, 124 3 A5 [F2——K Reflected Pwr 531 GND PD3 & 13K -
11, £lLe 54| (ADC7) PF7 U4 D2 12 1116W E‘ Q2
10 g4 Vee 331 (ADC6) PF6 1302044 pD1 28 MOSFET
9 56 25 +5Vdigital ~
S2 GND (ADC5) PF5 PDO A R18
57 24 R17 120
SIS 4 (ADC4) PF4 XTAL1 <8
38 1 (ADC3) PF3 XTAL2 23 TSvaigia 091 — MM —e—— AAAA b J7
+12V 59§ (ADC2) PF2 GND |22 * r{ & J10 o o Ll> +12Vdo Supply
60 (ADC1) PF1 vee 41 1 U2 1£/10W 1 S 2-Key
811 (ADCO) PFO RESET |20 c10 g —29;] » 3> +12 Vdo to Amp
R0 \Z3Ne' 62 | \REF Tosc1 49 A 1 8 3= 4 Device Present
§ 3.01K SVanl 631 AGND TOsc2 H8 2 L7 2> System Serial -
+oVanalo :
d 64 avce PR7 L 3 6 6 System Serial +
4 5 7 Ground
e L2 AR M R - R I - R207 8> Ground
R24 15906260SMT §ng §$§2 §T§g v poopoooooaooofabon 1K 2-61100-4472 v o 1 cr -12V 9 ~ -12 Vdc to Amp
K 1110W R EEEEER SIS 1116W _— T 1800pF L3 . 10 = -12 Vdc Supply
1800pF P
1% P '
Cc13
ATuH
M M V6 +5Vdigital M M 10 1L Cc14 C15 Off Board Wired Connections
N 35V T 01 1800pF
+12V Ve
i C16 c1r v .
|_<-1 | 1~ Device ID1
R26 01 R27 ,
2 Device 1D2
4.75K 6.8K
1/10W DS2 R29 R28 3 =~ Device ID3
(1.6V = -12V OK) o o GREEN 220 +5Vdigital 10K [
(2.72V = -12V missing) 1% +5Vdigital An 'gl A 19 us 4 ~ Device ID4
(~.7V = +12V missing) < D AV . 1 - 5 Key
J2 e ,
LT1076-ND 1 ; WDS  PBRST , 0 87K 6 ~ Device ID5
& CR! . PROGRAMMING ENABLED 2 ] RST Vee X i 7 = Device ID6
1N914 ST GND o 8 — Device ID7
§1.47K <3 5 N IN i
v o =4 CR2 9 Device 1D8
g 5 K 1095823 10 = PS Ctrl
s 5
& ' N914 s1 1 1 1 1 L Cc22
oS 7 3 1 “—c18| “—c19| “Z co| ZZ cof
+5Vdigital CR3 R32 o) .
R33 C23 A w 1N914 475K g =8 4 1800pF 1800pF 1800pF 1800pF I800pF +5Vdigital
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R39 6 PR7 C6, C8, C11,C12, C15, C18 -
R208 R36 R37 R38 C22, C25 - C28, C43, C45, C47,
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DR vee 28 11w 11w 11w VIOW s 3 3 3 3 3 3 3 3 MATERIAL NUMBERS: QB(?SRFZF%I\;%CZ"\Q ?g'ggRB%Hg'zgéAgD
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€ TO 0 OHMS. ADD R209 FROM U22A.2
PC4 6 15 4 13
ocs A5 B4 '/17. o DS3 o DS4 o DS5 o DS6 TO GROUND. ADD R210 BETWEEN
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11w 1710w 1710w 1710w 2 blinks means Temperature fault R (1 303682)
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S TP6
‘_
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A (TOP SIDE) (TOP SIDE) b A J11
) L7
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6
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. . . ” AN . . er_/\/W\/_s_} . oy R132 1/10W 01 12pF
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R143 IN5711 C101 C102
SMA CR31 u21D 100 +5Vanalog 4 LM258D CR30 01 120F 4 ~ KEY
5082-2811 R144 L7 R145 TLO74 |11 A N%ZTUSED v IN5711 I I P 5 - REFLECTED POWER
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C104 C105 R150 > R201
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I I 1/16W Y +12v ? = 2  3[3 .
CW 2| MW i l
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6.8K
C108 ,
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Circuit Description 109 R156 R157
Page 1: __ 1 1K +5Vanalog 10K
Upper center of page one is U4 which is the controller. This in-circuit Atmel microcontroller is operated at 3.6864 MHz. Programming of this device is performed through J2. U4 selects the desired analog channel of U3 through the settings of PAO - PA2. PA3 of U4 is a processor operating LED that can be flashed to show continued operation. A
PF1 is used to monitor the +12 VVdc supply to the board. PF4 is the selected channel of analog switch U3. PF3 and other select microcontroller pins are connected to a via for future access. A High = OK
U2 is our standard serial to RS-485 driver IC. U5 is a watchdog IC used to hold the microcontroller in reset if the supply voltage is less than 4.21 Vdc; (1.25 Vdc < Pin 4 (IN) < Pin 2 (Vcc)). U5 momentarily resets the microcontroller if Pin 6 (!ST) is not clocked every second. A manual reset switch is provided but should not be needed. [~ 7 Low = FAULT (Reflocted P Shutd
erlecte ower utaown
Upper left corner U1 is used to determine where the amplifier control board is located. The eight inputs come from amp connector J8 and are used to set the SCADA address of the controller. Pull-up resistors set a default condition of logic high. /4 LLJ;‘Z;D (PG2)
U6 below U1 is used to control two of the four board's status LEDs and three other circuits that are not allowed to change state during a microcontroller reset. A FET is turned on to shut current away from the LED to turn it off. U8 below U6 is used to enable different features within software. Actual use is TBD. R158 v
1K
1/16W
Page 2:
In the lower right corner are voltage regulator circuits. U17 should allow for 0.14 amps of power using its 92 C/W rating if Ta = 60C max and Tj = 125C max. 0.26 amps can be obtained from U17 if the mounting pad is 0.5 sqr. inches. The controller will not need this much current.
U18 and U19 are low drop-out voltage regulators with a tolerance greater than or equal to 1%. 100 mA is available from each device but again the controller will not need this much current.
In the upper left section are circuits with U9 and U11. U11 is used to generate a regulated voltage that is about 5 Volts less than the +32 Volt supply. When the +32 Volt supply is enabled, the circuitry around U9A is used to provide gate voltage to Q14 that is 5 volts greater than the source pin of this FET. The gate of Q14 can be turned off by any one of a few
different circuits. These circuits are wired through Q12 and Q13. At this time these transistors are not installed but they may be installed to increase the shut-down time on a detected fault. Without Q12 and Q13 installed, Q14 is only turned off by the microcontroller through Q16.
U10A is used to detect high current in amplifier #1. At 0.886 Vdc, the current to amplifier #1 should be about 5.12 Amps. U10B and U12A are used to detect a high current condition in amplifier stages #2 or #3. With a 2.26 Vdc reference, high current shut down should be about 13.1 Amps.
U12B is used to detect high power supply voltage. U13A is used to indicate that the power supply voltage is less than 26 volts.
U25B on page 3 is used to detect high reflected power. U13B determines if the power supply temperature gets too hot.
Current Monitoring Sections - A 0.01 ohm 1% 5 Watt thru-hole resistor is used for monitoring the current through several sections of the amplifier. The voltage developed across this resistor is amplified for current monitoring by U14, U15, or U16. The Linear Technology LT1787HVCS8 precision high side current sense amplifier accepts a maximum voltage of 60 Vdc.
The 43.2 Kohm resistor from Pin 5 to ground sets the gain of the amplifier to about 17.28. This value is not set with much accuracy since the manufacture internal matches the resistors of this part but their actual resistance value is not closely defined. A trimming resistor is suggested to give a temperature stability of -200ppm/C but instead the microcontroller will determine the exact gain of the =
circuit and use a correction factor for measurements. g Axcera REV | ECO DATE | APV
—— THIS PRINT IS THE
Page 3: 1| PROPERTY OF AXCERA, TITLE SCH, AMP
H IT SHALL NOT BE COPIED
<
RF power detector circuits. Q16 is used by the microcontroller to disable the aural circuit of a digital transmitter or in external amplifiers where the amplifier is not to monitor visual power. A| WITHOUT PERMISSION CONTROL’ lN NOVATOR LX
| |MATERIAL (1 303682)
The Visual or Forward power circuit is calibrated and presented on the input of U24B pin 5. If this module has the highest detected forward power in a multi-amplifier system, it will have the highest forward power signal. This signal level into U24B pin 5 will be used to set the AGC output voltage of J9-2. If another amplifier has a higher forward power, the level into U24B pin 6 will be higher than pin5 ol === DWG. NO. REV
. e . : O DWN | REH| 12/16/03
and this amplifiers output signal will not be used to set the voltage level of J9-2. 2 1 303683
| |FINISH CHK | REH| 12/16/03 EO
)
& REL | REH| 12/16/03|D |SCALE - - - |SHEET 3 OF 3
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I el L L e |1 1
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330  R2

470

RO C11 CR1

a1 500 1/4W c4 47 R3
. .001 01 LL4448
SMA @ 4 A < cw I 1 T Ri1 LK I‘WO'OF I Izov % 50

470 +32V
4 < 40W 32
L L T T I Im Teel u .
C15 VR1 R12 C43 Ca4 Cci8 _| C19 1084607 100
. 8 1 IN4733A 1ok 180pF 180pF T~ C16 Ci7 -1 1 100w
) : 470pF Cc22
ow 5.1V 220 d o N . O 4
R14 R15 R20 35V I SMA
100 100 \I 56pF
R10 470 NOT USED FOR SINGLE OUTPUT
AW < 3/4W
500 . ’ y ’ : y AW —~C30
S N N |
c23 c24 47 cag— C46 CR6 NOT USED FOR DUAL OUTPUT
I 470pF I 01 Izov I ; SI 001 R21 LL4448 e 5
' 330 C37 SMA
56pF
Q2 ) ) A . ) . |F|)
| |
c26 VRFST3AR! | 1 Lo, e ool
| . . . . : . o33 ca7 NOT C35 C36 C51
56pF 15pF 18PF | oep | 3PF 10 PF 3.3 PF
c48
-8-10pF c27 c28 C49 1%2?:

R2 & R20 WERE 1K. R10 WAS 100.
JKF

DO |20111485| 11/9/04 | TB

C2, C6, C27 & C33 WERE 4.7
PF. C8, C29, C38 & C47 WERE
2 PF.C7 & C28 WERE 5.1 PF.
C40 & C49 WERE 12 PF. C3,
C5, C34 & C36 WERE 3 PF.
ADDED C50 & C51. JKF

CO [20111142] 12/4/03 | TB

ADDED C40 - C49. C2, C3, C4,
C5, C6, C7, C8, C27, C28, C29,
C33, C34, C35 & C36 WERE
56pF. R1 & R21 WERE 33 Ohm.
C12 & C25 WERE 10uF, 35V.
SWITCHED PIN 1 & 3 CONN. ON

R6. DELETED U5, JKF
BO |20111082[ 10/31/03] TB

5>L( Axcera REV | ECO | DATE | APV

| Frosery OF axcera, [T TLESCH., 150W,

Z| WTHOUT PERM SSI ON DRIVER, UHF.

| MATERI AL (1303293)

8| DW| 1B | 81503 DG NO REV

 |FINiSH ok | T8 | o203 | 1303171 DO

E """ REL| TB | 9/12/03 |D |[SCALE- - - |SHEET 1 OF 1
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R26§ I .001
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1301504
//_ VR1
250V J1
—7
13 +32VDC CONTROL 4
+32VDC /15A
J3 ——f /
A2 J2
— 1 +/—12V/40W
SWITCHING P.S.
1303242 J2
+12VDC/4A
3 12VDC /4 A
U3 ——— /
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® | MATERIAL TKW, INNOVATOR L[X
\Q _____ DWN| RGE|1/27/04 | DWG. NO. REV
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=
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